The geometrical modelling of metal foams remains one of the greatest challenges facing researchers in the field. In this paper the analysis of the inner structure of closed-cell aluminium foam -an essential part of the construction of an idealized foam model -is presented. With the application of special purpose software the properties of the foam cells can be mapped precisely and the results applied to the development of idealized foam geometry constructed in CAD applications.
Introduction
Metal foams are relatively new and advanced materials with high stiffness to weight ratio, good thermal conductivity, good acoustic insulation and excellent energy absorption capability. This makes them ideal materials for a wide variety of applications [1] [2] [3] [4] . Therefore, they have been increasingly employed in applications such as structural elements, automotive parts, sound and vibration absorbers and even biomedical implants [5] [6] [7] [8] , Basically, the mechanical properties of metal foams are influenced by three dominant factors [9] [10] [11] [12] [13] . the properties of the solid phase, the relative density of the solid phase and the spatial arrangement of the cells, that is, the structure of the metal foam (cell distribution, cell shape). The understanding of the structure -property correlations in metal foams is required for optimizing its mechanical performance for a given application [9] [10] [11] [12] [13] [14] .
Analysis of metal foam structure based on computer tomography
With the help of computer tomography several analytic tests can be carried out with suitably dedicated software, allowing the attributes of the cells constituting the metal foam to be mapped. The metal foam investigated is a closed cell aluminium foam, which can be seen in Figure 1 . The size of the 3D sample model is 14×14×14mm 3 . The shots made by the CT are imported into the dedicated software. The accuracy of the tests only relies on the accuracy of the CT device. The following attributes provide useful information regarding the metal foam's inner structure: the position of the cells (the X, Y and Z coordinates of the centre of gravity), the size of the cells (the cell's volume and surface), and the form of the cells (how spheroidal the cell is). The software can determine these data thereby allowing us to identify the internal structure of the metal foam; moreover, these are the input data of the idealized 3D models.
The software is capable of visual display; hence more detail can be analysed including the segments of cells. After the performed analysis, we acquired the quantified data of cells and could also observe them visually as shown in Figure 2 . During the analysis, the software detected 686 cells based on the parameters that we provided.
In Figure 2 we can see that the software falsely detected some cells outside of the perimeters of the 3D sample. This happened due to the fact that the 3D sample's outer surface is not homogenous; hence the software detected the open cells on the surface to which it assigned volume. These falsely detected cells can be detected with filtering, since the volume of these cells is much greater than the
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58 real cells constructing the metal foam. The basis of filtering could also be the centre of gravity of those cells outside the 3D sample, allowing them to be easily removed from the results of the analysis.
After filtering, the falsely detected cells became inactive leaving only the real cells in the model. 25 cells were removed thanks to the filter, hence in our main analysis 661 cells were examined. From the data acquired, it is possible to measure the dispersion of the cells' volume by size (Figure 3) , and the dispersion of the spheroidicity (Figure 4) of the cells. It is shown by the dispersion of the cells' volume that nearly 60% have a volume of 0-2 mm 3 , while there are specifically large volume cells as well. The spheroidicity of cells varies from 0-1, in which 1 represents the sphere attribute. From the analysis of the metal foam's inner structure it was shown that the cells are rather ellipsoid or general in shape, which raises further questions regarding the planning of the idealized model.
However, Figure 4 clearly shows that the cells have nearly the same spheroid attribute.
Conclusions
Our research has shown that CT shots of the given geometry are a necessary element of the analysis and modelling of metal foams. With the structure-analysing software we have the possibility to detect the place, size and form of the cells constituting the metal foam. We also have the opportunity to model even more phased metal foams, in terms of real geometry. Most probably this is the best process available for analysing our metal foam, its only disadvantage being the need for a CT device and (due to the fact that these processes demand high computing capacity) a high performance modelling computer. 
